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UNITED STATES ENVIRONMENTAi.. PROTECTIOtt AGENCY 

MEMORANIHJM 

SUB.JECT: 

FROM: 

THR{I: 

TO: 

Ecological Risk Assessment for Pseudomonas chlororaphis Strain 63-28 
(PC Code: 006478, AtEze™), a New Microbial Active Ingredient for 
FIFRA Section 3 Registration; DP Barcode: D254493; Case:06255]; 
Submission S557025 

Gail S. Tomimatsu, Ph. D .. Plant Pathologist 
Biopesticides and Pollution Prevention Division 

Zigfridas Vaituzis, Ph.D .. Senior Scientist 
Biopesticides and Pollution Prevention Division 

Edward Allen. Regulatory Action Leader 
Biopcsticidcs and Pollution Prevention Division 

ACTION RFl)lTESTED 

To review a request from Agrium Inc .. for the Section 3 registration of a new active 
microbial pesticide, AtEzeTM (l'seudomonas chlororaphis Strain 63-28, synonym=Ps. 
aureofi1cirns. I'( Code: 006478), intended for use in greenhouses on vegetable and ornamental 
crops. This ri,k assessment is based on the submiilted materials: I) Volume 13: Nontarget 
Organisms: Request to Waive Data Requirements (No MR!D #), and 2) Excerpts from Volume 
2. MRI[) #44M,04-0 I: "AtEzcT" - Product Identity and Disclosure oflngredients" . Also, a 
DER for MRlll# 45262-10 (a Product Performance Study entitled, "AtEze™ - Suppression of 
Diseases C:1usd by Rhizoctonia so/ani and l'ylhium spp. On Ornamental and Vegetable Crops") 
is provided. hirt i·; not considered a, part ofthe ecological risk assessment. 

CONCLIJSIONS AND RECOMMENDATIONS 

SuiTicicnt information and data regarding ecollogical effects and environmental fate were 
submitted t<> ,upport conditional registration of l's. chlororaphis Strain 63-28. limited to soil
drenches or ,·hcmigation of vegetables and ornamentals in commercial greenhouses only. 

COIICURR! IICIES 

.:-J.s.~L •. =.ll::: .·.\ ~'. ·~·- ·-· ....... ~ -·-- ...... ··-······-······· ..... ·-· --·--··"J .. --·--·---·--·--1- --------- .............. ---·--·----
SURNAME ·'f, '.,,. / 1,17',Li t (l<A '., '--, -• --•-·•-·-·-•·-"- ••••• ,,,.-•-"---·-• 
DATE ·~>;';~-~~;·· '",;•:;:~•:(••• ·--•••••---.. -.... -••u•---•-•••••• _,,_.,,_,_,,_,.~- ........ ___ ,_.. • 

----'-'------· ··-··- - ·-- ------''-----,0-:Fc:f,:-:-IC:;:l~Ac:L-F=l::-:L-:E:-::C;::O-;:;P-::;Y 
Prin.ted 011 Recycled Paper EPA Focm 1320-1A (1190) 
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1. \. ' ,~,_·_c·_:e,; 2.".···/ (2~,, :'. <--v>_ -.-.:· C(·,r·1r1ri:.:·,,1~ ... 1 :;· vc r;_:<c assessrr:.en~ JJ1c'. 1Yoc'_uc': 

chara,:te ·,,-:,l,, nu:,l ilcc suim:.11:,::,.: ·I) 1•rr>'"tr 111d :". -1·i';1l ,1udie, ,,f f's. chlorurapfus Strain 
63-28 fr,r !:. · 1ie·,r_;-:: r,.~,:'" ,,, 1 ', t,,:' I'd 1:', _.:tla ·,e:if,inf production ,Jfs1derc,phores 
by thJS c Tl'. . 

l. ab, directions show,, x limred l<• ,.,;,-,,cted ,npli;:a:iom; or soil drench of contained 
plants for pt< .L, :ion crop w:, cnly, 1nd llw ,sn»11,:nr:1cntal hazards statement should include a 

statement tk. ·,, ,du:t rnay be t:i1:icipa1ho~enic 1,-, aquatic :"isi1 and/or invertebrates. 

CONT Al\< Fl FRA-SENSIT IVE CONJ'IDENTIAL BlJSINESS INFOR:VIA TION 

BACKGROFND AND ANALYSIS 

The "[Tl1:ant, Agrium lnc. is seeking Section .3 registration for viable Pseudomonas 
chluroraph,s 1sy:.1onym: Ps. aureoJi.rciens). for intended w:es as a soil drench, or through drip 
irrigation (c ,, .. c!1emigation:, :o suppress stern and root rots caused by Rhizoctonia solani and by 
Pythium sp :, i ,, ,.reenhouses. Data ar.d text concerning the biology, taxonomy and 
environmen:,11 'ci:e of the MPCA were included in the volume characterizing its identity and 
biological p:-op,:rties (MRID #446604-01). Waivers from testing the toxicity/infect1vity of the 
MPC.1\ to nnnur,et organisms wer~ requested m Volume 13 (no 1\1R!D #). 

Biology llf!C! fc_ology of Pseudomonas chlororjlj2his~ 

i'se,,,1,,,nonas chluroraphis Strain 63-28 was isolated from roots of a healthv canola plant 
in a fidd nt 1, \V nnipeg, Manitoba, Canada in June 1984. This strain has been tested in 
commercial greenhouses across Canada in selected ecozones; and in field trials under research 
permits (frc,rn .\5riculture Canada and Health Canada: Nos. 132--Rl'-92 and 112-RP-96). 
Reqmremerts irn crop destruction were waived each time, reportedly due to low risks associated 
with th.,s str:1 n frials were als:J conducted in comm~rcial greenJ10uses in California under state 
permi'.s 60HI 1. · md 708005 ( I <i96 and 1997\ and in Flc,rida and Ohio (respective state approval 
in \ 9()7). 

One ct th,; most commonly-occurring bacteria in soil and on the roots of many plants 
(e.g., citrus. wheat, and other fide! ~raps), the species is characterized as metabolically versatile, 
frequently psycbrophiiic and saprophytic. Pseudomonas chluroraphis is often an important 
component c,t tilt' pseudomonad community; indigenous population levels of pseudomonacls are 
estimited tc 11,, hdween I OE5 and I OE7 CFO/g soil, depending on the isolation medium. 

There ,m: no reports of pathogenicity or toxicity of l's. chlororaphis ( or Ps. aureofaciens) 
to humans. "iid mammals, or plants. However, pathogenicity of a strain of Ps. chloruraphis to 
salmon fry i Oncorhynchus rhodurus) was repo1iecl in Japan (Hatai, et al. 1975). This particular 
strain reported v was able to kill truut, carp and eel when the fish were inoculated (Egusa., 
1992) A strai 11 .,if f's. chlororaphis reportedly caused basal soft rm and discoloration of straw 
mushrooms i:i l'uerto Rico. 0Ee study implied that a strain of Ps. aureufaciens (=Ps. 
chlurorap/us ) rrnght be implicated in infection of chickens, based upon selective isolation and 
subsequent 1e1cnlification of bacterial colonies of diseas,~cl tissues from dead embryos and baby 
chick,, !Shaha:..1. cl al., 1988). ?seudomonas chlororaphis has also been isolated from dead 

' 
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:-,....,,,.~-, .~ "-,-' -t, ,r~ .. -''::'::~~·,?, /r·,,'',:.,..n-· ·c:' '' ·-· .'r::-:::r r:,·"/;s. cl1:ororapl1is ',va:; o.1servec· to 

.·c1" ~n~ '·., ;·.:o\~ t; <1 sJii:.;1\~1~ :nush JT\: 1f-~Da-;k;:,.trnd}.·1~Lti a-S~mdholn1, 19~1). 

1_!_;ngJ.:mu, t: 
~;ugarbcd·-.; ,: · l. 

'.'.4 hr , , f uL 
n r ro,A. ~ e'v t ·: 

citatt\ 1r i '\ , 

a rnin:r-1al n;:'.:_,:1-

(Eng;:rn.: ·c: , 

, _n,;. ::!-z!ornrt,.·r,ihi.~ ap~1li1x l' .1 o 'l~cural .:>-:1i ls d(, not r c1s1st for a iong :1eriod of 
aL. l ·N: 1, n ,, cl" th,·y c1:111 5e 'UtCrn:,i.il pr,xcsses significantly m soils 
•;s•3), Tlv: §:1•' c,I, ol' P::. , 1:b1 :•··,q:hi1 rn t\w ·;perrn:.osphere ol' seed-inoculated 
itd lag pha;.e:c ,i: ~. •,: l 2. i·:·,; i :; pcpulafr)n increas,,d mainly hctween 12 and 
1L . N4). \iic:,,,n 111tr<JdL1,:,,d at, o:cnu·ntratio11 of approximately .. OF6 C:FU/g 
ram, of.I' chtor,raultis f,,!, )e ,11, :!ctect:on levels ,1fter 8 to 12 weeks (no 
,le evidence Wi,:;,s,•; th1t apnl,caticm ,:,ft:1is bacterium to natural ,oils will have 
'ic effect on soil b,:neficia .:,cga:,1sms mch as Rhizobium and mycorrhizal fungi 
)93: ~aulitz and L in<:'ermi:: l C,g<J). 

T be ,., ,, 1 was repc•11ed tc l: e gener.il i y s11ppressiw to a number of different species of 
pl ant patho,·c:, : [t is not cons1 derc d parasitic; l1owever, H produces a number of antibiotics ( e.g., 
phen2z:nel :u1< {.:her fungistatic compounds. This strain was also noted to produce siderophores, 
which ,cgu,·:- ,:rric iron, an esse:1tial e'erm,,lt for ~:rowth of many limgal pathogens 

In vi/I rnain 63-28 was a.l;o tou .. 1d 1,1 produce cytokinins (- 565 pmoles dihydrozeatin 
riboside: 5 .. ,(8 1n•oles transzeatin riboside per 0. mL supernatant); measured from a 
modification,,' l'hytodetd:TM 

Environmcnt,,l,Fate of Aeudomonas chloror@l.is.Strain 63-28 after Application in 
f;reenhons,:i 

H1is l:,1,' study was conducted in order t,1 understand the ability of this strain to survive 
in the ,envin,n:11,ant after applicatior. Reprt·sentative plants included Euphorbia pulcherrima 
(poime1.tia), ( ·' i:,,Yanthemum mortijolzwn (ch1ysm1themum), Vinca rosea (vinca), and 
Lycopersicu,., .:' 1.: ·denwm (lomarn ). The environmen ta! fate of a .'.ifampicin-resistant mutant of 
the strain w:,s ,·:nnitored at intervals of 1-4 wee:<s in grow1:h media, leached water, and root 
surfaces of r,l.1u,, grown in rest·,ircr, or commercial greenhouses. Bacterial suspensions were 
applied imrnec: .e11aly after transplanting, also as soil d:enGhes at the rate of log 9.0 CFU/L of 
grow1:-, mediu111 I \Jlegro bags, Premier Peat) Tomato fruits also were tested for dispersal of the 
bacterial str;,i .. ',. ,m tl1e growth medium. 

Gcncnli,. populations ofth•, rifampicin--resistant Ps. chlororaphis Strain 63-28 de,:reased 
gradually at'kr 1prlication, J"owever the rate of decline varied slightly with different plants or 
grov,1:h media 1,:s1ed. The study author reponecl that bacterial populatlons appeared to be more 
persistent and 1k't<Xtable on roots of poinsettic1 (after 19 weeks); populations were also recovered 
from roots o!' :it:,. santhemum, vinca, and tomato. however the decline was more dramatic. 
Bacterid pop1u 1tions were also ~ecovered from leached water, and dropped to "[n]on-detectable 
levels after l (, \, eeks, for the ornamentals. lower bacterial populations were recovered from 
leached v,ater "i tomatoes, then after 8 weeks, became "[n]ondetectable," The author reported 
that the bactcn :11; was never detected on tomato fruits during the period of the study. No details 
were providec, r,:~arding materials and methodology, statistical procedures or other observations 
for thi 0: :;tud\ . 

3 
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.'.\:)\-.:_ .. ,:-~_?_ r.'. \ ·-~--0-~·1\"~':::_t'\_~~~:1
}_ .. ~: ,:_'}_"~'::. -~ _"_':_(\"'=~ ?.·~-\T(j\: ,;,;sE c;;;s '.V'E,.T 

:..C.:11 1c:q-1e~L:: V\,.J v::·; si,1111 k ;1in. -1 a., ·,do,·c.ra))h.i°.) Strain 63-28 on 

'L\..''_~l \·'a1:i:r ,.q.uti. O) :1r1~::F. h~nc: 1'.:: ~ ere 11.1)c·ct~. 

(; uiu h ms :,~ 5 ,-10 '( l_:1111 8.~s. -1 l lH: ,\ via fl\ )r.L]H ~i,,:jh /f':!_t!)9gc11_kity and Respiratorr 

}~;!.!h11g,~~tt!:io i_· ~.it~ 

·.\. u . , rorr .,, ian e:;t iv. :hr, iu; :. 1 ~ r ral ,,: 1e: :·espn atc,1~,r routes of exposure are based 
nn: ( l) i_: <: 1. ,:i t: no -- ::;ol d1ecch :J · ch~c1l;Btion in 1r·Jl.luc:ticn greenhouses only, as a minl.lnal 
expo.rn: :c::· :ri, ('.:) r,rnlts ,,,·s,,,m 1ttGda:a nrili:J that l's. chiworaphis63-28 is unable to 
grow ,,,c,c .:r cive c,t4J ''<~: and 3) ttc d,·:rse e!l,ct\ repcr(e-:1 for P:,. chlororaphis on avian 
,:seci.,; ,j- r11 i ,. 1pe11 literature. 

l"l,c : i· n i:tted rational, i, rn 'liciel!t t-J 1,1i ,·,: 1wntarget avian studies for the intended 
gr,~cr hou::,: _ , .. ,, nf Ps. chiororupi1i., 6.,-::g Also. li1nited data were submitted to indicate lack of 
rccoh,r; ,:,f 1 :, , J;/,·,,ora~his from t<>ma:o fru r fellowing applications; further eliminating the 
neces,m, c<f "\ t:.u pathogenicity tes :ing , i:1 the oral rcute of exposure. However, if additional use 
patterns for :1i:; rroduc:t increa.s~ (Xpo:;,ue;: tu a,ian sJecie,;, toxicity and pathogenicity testing 
may be ·qui ·u I 

Guiddhcs 585,.12(10 and 882.4240: Freshwater !~~sh and Aquatic Invertebrate Toxicitv and 

Pa.!h.<•gu_1isiJ.Y Ii~~ 

n- c: apr:: i, ant c l,,ims that t 1c: po ,si'Jili1y or' runo!T water from MPCA-treated greenhouse 
plant,: wil n,.,ci · urfoce water ,:m:ams, or groundwater reservoirs is extremely low; j_f 
instructiJn, ,r, 1,1,, label are follo1Aei, :ncl ffs,1ggestecl v,Jlumes ofc!rencb can be mostly retained 

in cor:t3in:r' 

rl1e t,,c,:1 ·'greenhouse use'' is arnbi.Sst,ous and prnblematic in U.S. agriculture. 

Greenhou,;c ,;cr:.1crures rr.ay be ver1 well-cont.lined glasshouses, spamnng over 50 acres for some 
comrncr,:i:d 1p<:r:ttions er, they 11121 be open.''lathe" houses; with 2 to 50 acres for nurseries. In 
view uf rh~ ,vid, rnnge cf potential apc,sures of th~ lvlPCA to surface or groundwater runoff 
from US ere,,:c1lt,,uses or nurseries. esp,:cial!y following chemigation, and because populations of 
Ps. ch/omrunlr-1 Strain 63-28 have been rlonment,~d lo survive for up tol6 weeks, BPPD asserts 
that sc,me numc1rgd organ.isms urc likely to be exposed. Exposures are likely to be less dramatic 
ifintend,cd u,,:-; ,:,,'the MPCA are limited to s,)i! drrnche:; for containeg plants, and if'"runoff'' 
can be adequ,Jt,·i.y contained. The manufacturer c:laims that '"[r]unoff during product application 

will b,, minima: ll instru,:tions on the hlbel are followed, and suggested volumes of drench can 
mostlv be re, a1 '·'"' in containers·' ... nmotf wat,,r .. nonnally oercoiates through soils underneath 

,' . 

the greenhouse, '- 'o:nmercial gTe•cnl1ouses c1lso are likely to use aLttomatic watering systems, 
trough irriga,ioc., ,paghetti tubes and drip irrigation, so that watering crops "thoroughly to 
runoff" co lc,cg,,r seems necessary. 

The ,,ub,mtted waiver rmioule is mmcmally satisfactory for fulfillment of this data 
requirement. ll PPD cannot characterize the risks to aquatic organisms in the absence of 
exposur,, dau I '··,,liminary data regarding fate submitted by the applicant indicated recovery of 
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.-·,..,, c,;,crrm,r,· ·iopti'a'.:on, : ... :: mon:·1s posr-app"ic:auc11. '.tis 1.igh y i",e'y f1at t'1e ma_:ority of 

1he b:icteria ,, : . ventually drair, o, percolate inu :;oil beneath or around greenhomcs or 

nurser·ts .-\: ;,-J:1gh pathot;eni1.: ri::ks to non!arget fish (e.g., saln.on "ly c-.ncl pcssibly trout, Garp 
a1d et:I: luv•-' , "' 1 idenlrried, !here is no reas,:,nabkjustification to require nontarget aquatic 
orgar;;rn te:-t. :,, or this lirmted us,:; 3nd :n c:cmsrderalJon of other inferential infornation 
cmccrning pn ,lu,;t characteri2:atior, Speci:icall1. the applicant has stated that the 
... -'[bl:,cteriun :; ,1uickly confined ii) the root zone" ... (MRID # 446604-Cl); typical of many 
other pseudurr,,,n:ids. Although no darn were submitted to support this observation, Ps. 
c0/orwaphis -;1!i1m 6]-28 produces siderophores to help sequester ircn; Pseudomonas spp. 
which produc:: ,;i,.terophores are predoninantly •:onfined to root zone1:. 

'._ab,1! 1;:1,, directions should be limited to directed applical:J:ons or soil drench of contained 
plants for pr,,,Jtc,:tion crop use only. ar_d the environmental hazards statement should include a 

statement that r···r·duct may be toxic/pa:hogenic to aquatic fish ancL'or invertebrates. If additional 

use pmtc::rns kr :l1is product mcrease exposures to aquati,c organisms, or if mitigating label 
language 1s no· u, ed. toxicity ,md p.1thogerncrty testing will be required. 

~uid,Jjnes_::rnsA340 and 885.4380: Toxicity Studi~~ on Non-t~n:.!'.t Insects and Honey Bee~ 

The applicant is requesting waivers from testing the toxicity of the MPCA to beneficial 
nontar,;ct insc,c: species and honeybees based on the rationale that the uses will be mainly in 
enclos,;;d em mmrnent (greenhousec), :md there was no evidence from the open literature to 
sugge·;t that I', c,·,zororaphis or other closely-related species were toxi.c/pathogenic to living 

insect:< 

Beca,J:;c intended uses :.nvolve directed applications as a soil drench, or in chemigation 
systems in enck,,,ed environmen:s, the possihilitv of exposing the applied bacterium to a natural 
insect populatic-11 is extremely low. Potential exposure of released beneficial insects ( e.g., to the 
MPC_,\, is ab<, ! ,,,ely to be minimal, in consrderation of the intended use patterns. Although 
BPPD c:annot d':1r:1cterize or assess :he risks o,· Ps. chlororaphis 63-28 without 
toxicitv.lpathogcnrcity data, it appears unlikely that there would be irreversible adverse effeus to 
beneficial ins,·ct celeases resulting from unintended exoosurcs, baseci upon limited data regarding 
the ecologv :encl :,11e of Ps. chlornraphis Strain 63-28. 

Then,1,,n; the requirements for testirrg the tox,.city/pathogenicity to nontarget insects and 
honeybees arc ,,,:.rived for this li.rnited intended use of Ps. chlororaphis Strain 63-28. 

SUMMARY_AI\D CONCLVSIONS 

Data cou:eming the impact of temperature on growth of Ps. chlororaphis, Strain 63-28 
suggested thd or:1.,mal temperatures for growth and reproduction were in the range of25 to 37 "C; 
although bacten:J proliferated more slowly and tbe final population was significantly lower in 
compa:ison h) , ul:ures at lower temperatures. The bacteria stopped growing at 41 °C (No MRID 
# ), however nu data or information were submitted to determine if Ps. chlororaphis Strain 63-28 
can survive CJl krnperatures < 25"C BPPD requests that data (growth and survival) be 
submitted for ,he' temperature range of 10 to 25 "'C; such data will be useful in a more 
comprchensiv,, .. ,,,, assessment, oart1cularly smce Ps. chlororaphis was reported to be "frequently 

s 
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1\ , i,, ,,,,. rationale submitted in lieu of non target toxicity/pathogenicity testing are justified 
; :,r ·rn: r r::. .v1an and honeybee exposures for the intended enclosed greenhouse uses. Nontarget 
.Jquci'.i:: nr,.:rni'1,:s (fish and aquatic invertebrate) and msect studies are also waived for this 
! 111it:,.l u,:, 1°:1:;cd upon presumed minimal to no exposure, and limited information regarding 
cco.OL\ ,- · : ,: ::itcnded MPCA. 

,; 111fi,: ic:nt information and data regarding ecological effects and environmental fate have 
been s:1brnitt·.:d rn justify conditional registration of Ps. chlororaphis Strain 63-28, limited to soil
drencb,::: ur· chcn11gation of vegetables and ornamentals in commercial greenhouses only. 
Adcliti,,nal ,lu,fo:s and data regarding the product identity and characterization must be submitted 
for review for Section 3 registration: (I) Ps. chlororaphis Strain 63-28 survival at temperatures< 
25' C: and ( :· ! ,iderophore production. 

c, 
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MRJDNo.: 
Title of Study, 

Authors: 

DATA EVALUATION RECORD 
Primary Reviewer: Gail S. Tomimatsu, Ph.D., Plant Pathologist 
Secondary Reviewer: Zigfridas Vaituzis. Ph.D .. Senior Scientist 

45162-TO '( 'f 1~ ! G 'L 1 ,-., 

AtEze™ - Suppression of Diseases Caused by Rhizoctonia solani and 
Pythium spp. On Ornamental and Vegetable Crops 
N. Seresinhc. G. Peng, and G. L. Brown 

Study Completed: March, 1998 
Sponsor: Agrium US, Inc. 

4582 S. Uls1cr St.. Suite 1400 
Denver, CO 80237 

Performing Laboratories/Greenhouses: 
Agrium. Inc., Saskatoon, SK, Canada S7N 2X8 
Pest Management Research Station, Agriculture and Agri-Food Ca11ada, 

Vineland, ON. Canada LOR 2EO 
Chase Research Garden, Ml. Aukum. CA 95656-0168 
Gulf Coast Research Center, Univ. FL, Bradenton. FL 34203-9324 
Plant Pa1hology Dept., Univ.FL, Gainesville, FL 32611-0680 
Pest Management Center. Dept. BioL Sci., Simon Fraser Univ .. 

Burnaby, BC. Canada \/SA 1 S6 
Premier Research Center. Rivi,ere-du-Loup, Quebec. Canada G5R 3Zl 

GLP Compliance Statement: 
The reported studies were performed at several research facilities 
following standard research procedures of microbiology, plant pathology, 
and crop production, Even though GLP certification was not implemented 
at reporting facilities, studies were designed and conducted according to 
standard research procedures: methodologies were described in study 
protocols, detailed records were taken during experiments, and procedures 
and results of each experiment were reviewed by the study director. 

Study Director: Gary Peng, Ph.D .. Agrium Inc. 
Company Agent: Gerald L,. Brown, PhJ). 

STUDY AUTHOR'S SUMMARY and CONCLUSIONS: The efficacy ofAtEze™ 
(Pseudomonas chlororaphis; synonym~ l's. aureofc;cicns) to suppress plant-pathogenic 
Rhizoctonia so/uni and Pythium u/timum on poinsettia, impatiens, cucumbers and tomatoes was 
demonstrated i11 several trials, in varying geographic US locations in small research trials (field 
and grcenhou~.c f and in cmnmercial greenhouses. 

REVIEWF:R'S CONCLUSIONS: lhe product. At-Ezc™ showed some efficacy in suppressing 
root disease pn,1-,lcms of greenhouse-grown ornamentals and vegetables. In some cases. the 
product enha11e, 0 d plant vigor, crop quality and crop yields, 

CLASSIFICATION OF STUDY Supplemental. 
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PURPOSE: 
To determine the effectiveness of AtEze™, (a bacterial inoculant of 1.15% f'seudomonas 

chlororaphi,. ,',1rain 63-28) intended for the suppression of soil-home diseases caused by the 
fungi, !?hiw<'lonia solani and I'ythium uitimwn on greenhouse ornamental and vegetable crops 
under laboratory and commercial greenhouse conditions. 

In this data volume, there were many studies and preliminary experiments which 
examined pn,duction of volatile antifungal substances; :md laboratory and research greenhouse 
trials to determine appropriate e11icacy tests on a larger scale. Results of all studies are 
summarized in the section, "Study Authors Results and Conclusions"; other information and 
methD<lolo!21cs concerning "efficacy" testing under commercial conditions arc detailed below. 

BASIC MATERIALS AND METHODS 

I. Rcsemch r, reenhouse Experiments: 
All rcs,:arch greenhouse experiments utilized pathogen- infested (either laboratory-grown 

R. so!ani or I' 11/timwn) peat and/or soil-less mixes. Crops studied included poinsettia, 
impatiens. nth<.:•· nursery ornamental seedlings, cucumber (container and hydroponic system) and 
t01nntoes. 

Ro<.>tcd c 11ttings of poinsettia or seedlings of impatiens were: transplanted into growth 
media contai ni11g 75 to 1500 propagules of R. soianiimL of media. Immediately after 
transplanting. diluted inoculant containing approximately 2xl07 CFU/mL was applied as a soil 
drencl1 at a rate of 200 mL per 6-in pot: disease damage was evaluated based on the incidence of 
stem lesions :rnd degree of plant wilting. 

2. Cop1111en:i,1.L(1reenhouse Exzrirnents 
a. lndt\'idual commercial trials on poinsettias were conducted in 6 greenhouses in 

Canada (3 ), ( \tlifornia (I), Ohio ( 11, and Florida (I) intermittently during 1995 through 1997 . 
Rooted cutt111)2:i were transplanted into a peat-based potting mix; the bacterial inoeulant 
(AtE,:e@, I,: I ,1· CFU/ml) was diluted at I :500 with potable water and applied as a soil drench. 
Alternative chc:rnical and biological fungicides we:re applied at recommended rates for 
comparison. 1::1ch treatment consisted of 20 - 25 plants; m some cases, each plant was a replicate 
and in others. c·ach replicate consisted of 5 plants. Experiments were laid out as a randomized 
block design c11 :ldTcrcnt locations of a greenhouse. No pathogen inoculum was applied 
artificially; consequently, diseases were caused by pathogens introduced through normal 
pathways in commercial production (growth media, infested or infected plant materials, or 
contam111atd i ). 

1,. Commercial rooted C11ttings of New Guinea impatiens were planted into 4-in pots, 
containing a conunercial potting mix. AtEze was diluted I :500 (final density:-· 2 X 1 OE6 
bacteria/ml: these units are inconsistent with other reported methodology-uncertain if authors 
meant CF!J i11s1cad of bacterial cells). The plant height was measured 2 months after the 
transplant. N,,:Hrcatcd plants were used as controls that were grown as in normal production 
practices. 
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c. Seeds of cucumber cv. Corona or Flamingo were planted in a germination mix, and 
drenched with .11tEze (-IOE9 CFU/mL), diluted by lOOIJX with potable water. Seedlings at the 2 
- 3 leaf stage were transplanted into soil beds; each plant was drenched again with 150 - 250 mL 
of product diluted by 250X (no final bacterial population reported). Incidence ofnaturally-
occuring Pvthi.um root rot was monitored over the crop season; yields were taken from trt:ated 
and non-treated plants, at intervals of2 -3 days, for 9 to 10 weeks. Yield data were collected as 
averages of treated or non-treated plots instead of individual plants. 

d. Sc, cn trials were conducted in 4 Canadian greenhouses .. using different growing 
systems duri nr: l 992 and 1996. 

STUDY ALTHOR'S RESULTS AND CONCLUSIONS 

Trentrncnts with the bacterial inoculant reduced disease severity on poinsettia by 51 to 
74%, and on irnpatiens by 44 to 67% in comparison to the damage on pathogen controls. \Vhen 
applied at tlru ,,arnc rate to potting mix infested with P. ultimum, immediately after transplant, the 
inoculant rcdu,:cd severity of damage due to root rot by 55-80% on poinsettia and impatiens in 
comparison lo non-treated, pathogen-inoculated plants. With cucumber, the inoculant was 
applied to pathogen-infested germination medium prior to seeding. The treatment suppressed 
seed decay and cbmping off caused by several species of Pythium, with disease-control eflicacy 
ranging from l,h to 100%. In two trials where P 11/timum caused about 50% stand loss, the 
inoculant suppressed the disease completely. In a semi-hydroponic growing system. cucumber 
plants treated 11ith the product yielded 7.1 ·· 17.4% more fruit in comparison to control plants. In 
trials where cummonly-used fungicides were included for comparison, the inoculant was 
generally as c1·1<.~ctive (or more) in suppressing diseases caused by R. solani and I'ythium spp. on 
the tested crop,, 

The pr,Jdllct enhanced plant vigor and quality of poinsettia as effectively as did 
conventional chemical fungicides: and in several cases, the product was significantly more 
effective th,c1, limgicides in maintaining plant root health and crop quality. On greenhouse 
vegetnhks. ,1 tr:nd of increased yield was observed under various commercial-growing 
conditions. 

AGENCY REVIEWER'S CONCLUSIONS: 

J'he p:-11ducL At-Eze ™ showed some efficacy in suppressing root disease problems of 
grecnhousc--gnn,n ornamentals and vegetables. In some cases, the product enhanced plant vigor, 
crop quality am: crop yields. 

LIMITATIONS OF ANALYSIS: The reported results show some efficacy in disease reduction 
through soil drcn,ches of At-EzerM_ Clearly, in some cases, the product may act as a growth 
rcgulc>tor, inslc1d of a pesticide. Indeed, as documented in another report (MRID # 446604-01 ), 
this strain or/',. chlororaphis (Stram 63-28) was characterized as producing cytokinins, as well 
as antibiotics and siderophores. 
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